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TITLE: The effect of ieakages on the performance cf a pneu- 
matic unit of power csompensavion 


PERIODICAL: Avtomatika } telemekhanika. ¥. 2?¢, no. 9. .96., 
1257 - 1261 
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When there 235 
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the valve leaves the collat, there 1a a continuous contact between 
the nozzle and the value under forse Q, -sestion CH. Fig. 3d). The 
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effective ¢ro3s section areas frormea between tne va.ve. coliar and 
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KUZOlN, Ananiy Grigortyevich, doktor tekhn.nauk, prof. ; LITAVEIn, 
Oleg Grigortyevich, inzh.; FPET..OV, Yevgeniy Valerienovich, 
inzh.; FOTYAYEV, Vyacheslsv Andreyevich, kind, texhn.aauk; 
KHOWOZVANTS, Aleksandr Gaorgiyevich, kend, tekhn nauk; 
CHERTKOV, Aleksandr L'vovich, Laureat Leninskoy premii; 
YUTKEVICH, Hostislav Hikhaylovich, inzh.; LOISEYZV, A.A., 
doktor tekhn.nauk, prof., retsenzent; MASLOV, A.A., fond. 
tekhn. nauk, dots., retsenzent; ZAYTSEV, Yu.I., kand. tekhn. 
nauk, retsenzent; KUOZHEVHIKOV, A.V., kand. texhn.nouk, 
retsenzent; GITEL'MAN,.4.1., inzh., retsenzent; SMIirov, 
Yu.l., red.; TS8L, i.K., tekhn. red. 


{Marine stear. and gas turbines ]Sudovye parovye i gazcvye tur- 
biny. Pod red. A.G.Kurzona. Leningrad, -udpvoriz. 
Yol.Z. [Systems and working principle of turborachine:ry units] 
Sisteny i ustroistva turboagregatov. 1962. 419 p. 

(MERA 25:11) 


(Marine turbines) 
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le Otdeleniye legochnoy khirurgii (rukeveditel' ~ dokter 
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Tashkent; city transportation routes es of June 1, 1957) Tashkent; 
spravochnik marshrutov goroiskogo transporte, po sostoianiiu na l-oe 
tiunia 1957 g. Tashkent, Isd. Reklamno-spravechnoi kontory, 19578 
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The 1Al]1 mixing mulling machines. Biul,.tekh.~ekon.inforn. 
no.? 3063@ '61. (MIRA 14:8) 
(Molding machines) 
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Automated tuabling barrel model ZAll, for cleaning castings. Lit. 
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Saving ferrous and nonferrous metals in enterprises of the Omsk 

Economic Council. Biul.tekh.-ekon.inform.Gos .nauch.-i3sl,inst,nauch. 
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Docent tage lack ick Rozenfel'd; on the 60th year of his medical, 
teaching, and public activities. Vest.oto-rin. 18 no.3:87 My-Je '56, 
(MLBA 9:8) 
(ROZENFEL'D, LAZAR' MOISERYICH) 
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YUSHIN, A.I.; VODOP'YANOV, V.N.; GITEL'M&E, M.V.; GRODZINSKIY, L.I. 
Designing a group of industrial buildings taking lato account 
the deformation of foundations caused by underground workings. 
Prom. stroi. 38 no. 12:35-39 '60. (MIRA 13:12) 


1. TSentrogiproshakht (for Yushin), 2. Khar'kovakoye otdeleniye 
Promstroyproyekt (for Godsiuskiy). 
(Foundations) (Industrial buildings) 


"APPROVED FOR 


RELEASE: Tuesday, September 17, 2002 CIA-RDP86-00513R000 


BROOOS 


7 


vosstanovit thirucyii) t.11],1:49, 3. 231-3, 
SQ: LETOPT. ShUlgiab sTat Y - Vol, 25, Meskwa, iy) 


"APPROVED FOR RELEASE: Tuesday, September 17, 2002 CIA- ROE Se. 00513R000 
POET RAE 2 ae : pene ROOOS 


SRS Ate oon eet ITN | 8 eRe Oem tees meee eee ee tel me Renee 


|” ACCESSION NR: AR4034481 8/0058/64/000/003/8053/8053_ 


| SOURCE: Ref. zh. Fiz., Abs. 3B419 
7 AUTHORS: Gaman, V. I.; ‘Gitel® SOR, G. M.; Perkal'skis, B. Sh. 


, TITLE: Effect of a strong field and temperature dependence of ine | | 


': yerse current of alloyed germanium junctions 


|; CITED SOURCE: Izv. Leningr. elektrotekhn. in-ta, vy*p. 51. 1963, 


i i 19-24 


: TOPIC TAGS: germanium junction, alloyed germanium junction, pn 
junction, collector current increment, inverse: current, inverse 
characteristics, surface state filling, carrier multiplication 


TRANSLATION: The static inverse characteristics of the p-n junction: 


., and the increment of the collector current (AI) for a given emitter 


current were investigated in Ge transistors, while the temperature 
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: dependence of the inverse current I. was investigated in diodes. A 

; decrease in the inverse current with time is observed in the static 

; Measurements, and the time of establishment of the inverse current 

' increases with decreasing temperature (T). This is connected with 

_ the filling of the slow surface states, which increases the negative 
. surface charge and leads to a decrease in the multiplication on the 
surface. This also explains why AI is smaller in the static mode 
than in the pulsed mode. An investigation of the temperature de=~ 

' pendence of I, shows that the I, (T) curve has a maximum in’the region 


of below-zero temperatures, at voltages close to breakdown. The in- 
_. ¢rease in I, is attributed to multiplication of the carriers on the 

_. pen junction surface at low temperatures. The reason for the appear-~ 
ance of the maximum on the I, (T) curve remains unclear. G. Stepanov. 
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Improving the quality o* the steel used for cold upsetting. 
Stal' 21 no.8:758-761 Ag '€1, (MIRA 14:9) 


1. Gor'kxovskiy politekhnicheskiy institut i i royektno-tekhnolo— 
gicheskiy i nauchno-tekhnicheskiy institut Gcr'kovskogo sov- 
narkhoza, 

(Steel--Metallorgrpahy) (Forgirg) 
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Economic evaluation of methods of. increasing cos P in industrial 


planta, Energ, biul, no,5:15-18 My '57, (MIRA 10:6) 
(Electric power) 
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1. Nachal'nik tekhnicheskogo otdela Rostovskogo otdeleniya Gosudar- 
stvennogo proyektnogo instituta "Tyashpromelektroproyekt*. 
(Condensers (Electricity)) (EKlectric power distribution) 
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GITEL'SON, Samuil Moiseyevich, dotsent 
Choice of condenser voltage for increasing cos Mof industrial 
enterprises, Izv. vys. ucheb, zav.; elektromekh, 6 no.1:118~-123 
163. (MIRA 1635) 


1, Nache* nik tekhnicheskogo otdela Rostovskogo otdelentya 
Gosudarstvennogo insatituta po proyektirovaniyu elektrooborudovaniya 
dlya tyazheloy promyshlennosti. 

(Electric power distribution) 
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BYCHKIN, Favel Vasii'yevich, kand, veter. niuk; GIPSLSON, Jars 
Samutlovna, kand. voter. nauk; AGAGABUVA, Nin 
eniuminovna, kand. veter, nauk; ZELEPURTI, Vid., red. 


[Laboratory manual on mlerobiology} Praktinum pe adkrobt-— 
logii. Moskvay Li-vo "Solas," i904. )41 Ne Chacn dvs: 
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_GITEL'SON, S.S. 


(Rabies in animals and methods of controlling it] Beahenatvo 

zhivotnykh i mery bor'by s nim. Moskva, Gos. izd-vo selkhoz. lit-ry, 

1953. 15 p. (MLRA 8:1) 
(Rad ies ) 
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125-126 62, (MIRA 16:10) 
340; 


1. Institut fiziki Sibirskego otdaleniya AN SSSK, Krasnoyarsk. 
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(Oceanographic research) (Fhosphorescence) 
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Biohydrooptics and hydrooptics, Okeanologifa 2 no.3:511-513 
"62. (MIRA 15:7) 
(Marine biology) (Sea water--Optical proparties) 
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Reversion mechanism of hemolysis. Doklady Akad. nauk SSSR 
79 no.5:839-842 11 Aug 1951. (CLML 21:1) 


1. Krasnoyarsk Medical Institute. 2. Presented 19 June 1951 
by Academician A. I. Oparin, 
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TERK OV, I.A.;GITBL'ZON, I.I. 
Snorer Nib ENEC ARETE o 
Spectrophotometric studies on reversed hemolysis, Biokhimiia, Moskva 
17 no.42385-391 July-aug 1952, (CIML 25:1) 


1. Krasnoyarsk State Medical Institute, 


Exptl data show that there is true reversion of hemclysis in humen blood. \ 
The mex effect is produced by an 0.45% soln of NeCl. The max return of hemoglobin 
into erythrocytes comprises 60% of hemoglobin that has gone into soln. 

Stabilization with citrate has no effect on the capacity of erythrocytes to undergo Y 
reversion. If the period of storage of preserved blood is prolonged, this cevecity 
is reduced. 
PA 23678 
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GITFI.NZ0N, I. I. 


NInvestipaticn of Plood hy Objective Spectro: otemetric we toc oot 
Mand Riol Sci, Chair of Anatomy and Physiclory Fr grex Acricul tuna. 
Inst, vin Higher Education "SSF, Zrasnoyarsk, 1955. (KL, No 12, Mar 55) 
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Pub. 22 ~ 56/60 
8 GiteF'zon I. I. and Treskov, I. Ay : 
_ SMARTEST TTT IRD | ye : _ : = 
The presence in the blood of erythrocyte groups of various stability 


Dok. AN SSSR 100/h, 621823, Feb 1, 1955 


The erythrograms of various patients were studied ito determine the | 
changes in distribution of erythrogytes according | to stability groups. 

A study of experimental and clinical changes in the: blodd system led:to | 
@ conclusion that the ‘stability of: the erythrocyte: groups is: connectéd 
with the physiological state of the organism and ckenges rapidly during 
the disturbance of the physiological state. ‘The charges in: stability can 
also be compared with the physiological state of the erythrocytes and 
their age. Two USSR references (1886-1952). Grephs. 


Institution : oevccscese 


Presented by: Academician A. I. Orarin, November 29, 1954 
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* USSR/Human and Animal Physiology. Blood. T 
oe og : Abs Jour: Ref Zhur-Biol., No 8, 1958, 36206. 


Author : Gitelson, I.I., Terskov. I.A. 

Inst 

Title : Methed of Determinntion cf Hemoglobin Ccatent of 
Erythrocytes. 


Orig Pub: Labor. delo. 1956, No 6, 6-10. 


Abstract; The hemoglobvin content of a Singie erythrocyte can 
be calculated more accurately oy data frem phctcelec- 
tric determination (in %) with the aid ct eryvhrehemo- 
meser. Hemoglobin values should be expressed in gan- 
m28. The average value of Hb ecntent of an erythre- 
cyte in a certain definite age grcup is Fairly cen- 
stant and is approximately 30 garmas/2 avycvhrocyte. 
Tebles with data are presented, giving average indices 


of blood in healthy and ili men, distribution of Fb 


; in gammas and count formulas for determiration cf 
ea * the color index. 
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RSKOV 1.A. Med. Inst. of Krasnoyursk. *Pphoto- 
stabillty of erythrocytes 


$558. GITELSON 1.1, and TE 
stectric Tavestigation ° 


and ral esults of apP 
1956, | (397-402) Graphs 
is a yetationship between the rc of erythro es and light transmiesion, 
. photoetectrically determined. which can be expressed by the following € tion: 
10g" Kne + 8.wher T = light transmission, fe * Aum r of erythrocytes and 6 
= coefficient, dependent netrument de rimental conditions. By this 
method the percentage emolysi 5 determine er a range { NaCl concentra- 
tions from ter) to 0.85% and typic di tion contou ed ore 
mal people, 30 to 50% qthe eryth ytes 2 esistant to aemolysis in the nar- 
row range 9.44 to 0.5 ci. Ina tient with {ous ia, the - 
tribution was more jrregular nd extended ove a hh greatex © - Deviations 
from the normal distribution curve were observed also in othe! diseases. 
inneapolis, Minn. 
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USSR/Hurai: and Aninal Physlolocy (Norual aud Pathol ojical) 
Blood. Porn Elenents. 


Abs Jour : Ref Zhur Biol., No 6, 1959, 26432 


author : Terskov, I.i., Gitel'so.. I.f. 
Tust toe a 
Title : The Method of Chemical (Acid) Erythru, rai.s 


Orig Pub: Diofizika, 1957, 2, No 2, 259-266 


Abstract =: Kinetics of erythrocyte (E) henolysis (H} was measured 
by a photoelectric colorineter (FEC-M).0.C02 u. solu- 
tion of HCL served as hemolysing solution. Tine cout 
of H on colorimeter was performed every 30 secondes un- 
til H completion. The indicators of the apyaratie were 
determined according to an extinction scale. The  er- 

centasewise distribution 2f disinte rating E de rendin:: 
on tine of action of acids produces a curve wich is 
called an erythropran (EG). Sirultancously wit. record- 
fn; of EG, microphotograyhing of disintegrated E was 
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AUTHOR: Gitel'zon, I. 1.3; Terekov, I. A.; Batov, V. A.; Baklenov, 0. G.; ’ 
Kovrov, B. G. 


' TITLE: Automation of the cultivation of unicellular organisns for use in a 
’ closed ecological system 


SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy® koemicheskoy 
biologii, v. 3, 1964, 472-476 


‘ TOPIC TAGS: closed ecological system, automation, algae cultivation, algae, 
air regeneration, manned space flight 


| ABSTRACT: A self-regulating system designed for controlling algae culture media 
is described. It consists of a cultivator for continuous culturing of algae in 
a continuously recycled medium. A constant environment is maintained by automatic . 
regulation of the illumination, CO, concentration, temperature, and other factors. 
Laboratory experiments have shown tfiat the employment of optimus conditions in an 
automatic system can result in a fivefold increase in the rata of biosynthesis of 
the tested culture. 
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TITLE: Mathematical description of the process of uninterrupted. cultivation of water 
microorganisms 


SOURCE: AN SSSR. Doklady, v. 165, no. 3, 1965, 692-695 


TOPIC TAGS: microbiology, biologic ecology, mathematic method b ites 


ABSTRACT: Due to the increased use of uninterrupted cultivation of microorganisms, it 
became important to develop a strictly quantitative description of such processes. ‘The 


| mathematical approach proposed by numerous authors. describes the process usually by 


| the dependence of the growth rate and cell multiplication on external and internal para- 
| meters. The present article follows a different, so-called "population" approach, in, 7 
| which the object of the analysis is the cell population viewed asa whole. The continuous - 
, culture is defined as a process satisfying the equation 
| | Dee HO (1) 
UDC: 576.809. 33 
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where v. is the rate of transfer of the element with the nutrient medium into the reactor; 
Vg is the total velocity of the discharge from the reactor of all the phases involved 
(cellular biomass, liquid, and gas). The continuity of the process is secured if 
Equation (1) is valid for each element of the nutrient medium. The author develops the 
complete theory for the case of static density cultivation, the mathematical condition of 

| which is as Peta es | 
ae es (2) 


| where D is the biomass concentration in the microorganism suspension. The paper was 
| presented by Academician A.A. Imshenetskiy, 9 Jan 65. Orig. art. has: 20 formulas. 
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‘TLILE: Characteristics of the process of continuous cultivation of uniceilular ot 
1 | 
metabolism, plant development | 


ABSTRACT: Equations reflecting the various quantitative characteristics of the 
continuous cultivation of unicellular algae are developed and rationalized. This 
comprehensive article is broken down into the following sections: 1) classification | 
jef cultivation processes; 2) fundamental equations for a continuous, stable-density 
peuatees 3) change in the elementary composition of cells; 4) instability of 

biomass concentration during a stationary process; 5) the gaseous nutrition of 

algae; 6) water loss due to evaporation; 7) change in the volume of a suspension 
during cultivation;.. 8}: accumul ation of metabolites in a culture medium; 9) the 
quasi-continuous pyocegs. Orig. art. has: 43 formlas. 
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TITLE The IS Sthing" of Charge Density in the Theory of Polaroas. 


PERIODICAL Zurn.ekop.i teor.fis, 30, fasc.5, 991-992 (1956) 
Issued: 8 / 1956 reviewed: 10 / 1956 


In the theory of polarons (I.S.PEKAR, Investigations concerning the Electronic 
Theory of Crystals, Gostechizdat, hloscow 1951) an “auxiliary equation" for «he 
‘gmoothed" wave function g(r) is to be solved: 
— =? 
af 


4 
(-(h? /2) O+W)p = Bp 3 9 = 4s a? ek’. Here pe denotes the effective maas of 


the electron and_the polarization potential w(z) is not computed from the true 
function y(Z)= ye a? ¥> (r) of the polaron (f2= BLOCH functions), but from the 


smoothed function ott)s This smocthing, however, causes & certain error committed 
as regards the amount of energy. This error is here estimated for the case that 
the limit of applicability of the method of the effectiv> mass fr »> ais 
reached. (r_ - polarization radius, a - distance between the nearest ions). 

The error, which is computed by the perturbational theory, is at first explicitiy 
given. The dispersion of the crystal and the dependence of its polarization on 
the wave length are here neglected, On the basis of the approximation ef strongly 


S aE ss , 
coupled electrons it was found to apply that: ¥, = £ ere vi(lt - al). Here P 
denotes the center of the cell which is identical with the core of the positive 


ion. 
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ro 9 q = 
As an approximating function 9(r)=(a> a4 i 550) (1sart(ar)?/2telar)?/3i )o% 
is then used. On this occasion a is determined by minimizing the corresponding 
function is as being a = 0,821( m)c/a,, where a, ig the BURR radius. 
Next, the terms of the expression for Fhe error are discussed. Numerical compu- 
tation was carried out for sodium salts and the function ¥ was approximated 
with sufficient accuracy according to data obtained by V.A> FOK and Mi. PETRASEN? , 
Phys.Zs. of the Soviet Union, 6, 369 (1934); 

-32 J 


- / - / - 5 4 
¥,(2)=0,727(4na3) V2 (r/ag-1)e OP TNEY By B,=(0,01873.107' ?a*s0,07227 19732 at 


tee. )e°ca was obtained. 


In the case of NaCl erystal a = 4,109.108 and the smosthing of the potential 


produced a value for energy which is about 15% too low. By using the approxima- 
tion of strongly coupled electrons the estimate of the error is somewhat in- 
creased so that in the case of NaCl this error amounts to about 10 to 12%. 
K.B.TOLPYGO, Zurn.eksp.i teor.fis,21, 443 (1951) took the higher approximations 

of the method of the effective mass into account, and according to the results 

he obtained the values for energy determined by this methcd are too high; particu- 
larly those for NaCl which are too high by about 12-13%. Thus these errore are 
about equal and inversely directioned. This confirms the applicability of the 
method of effective mass to the Computation of energy even if r in about 2 or 3 
times the amount of a. P 
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AUTHOR: Giterman, M. Sh, — 126-2-23/35 


TITTLE: Qn the many electron theory of ionic erystals, 
(K mnogoelektronnoy teorii ionnykh kristallov). 


‘PERIODICAL: Fizika Metallov { Metallovedeniye, 1957, Vol.5, No.2, 
pp. 364-367 (USSR) 


- ABSTRACT: In the pre siven of the 
calculation of the spectrum of -lenentary excitations 
in atomic semiconductors give 
S. V. Vonsovskiy et alii. T 
carried out in the case of ionic crystals. 
crystal lattice consisted of two types oF sites f and 
occupied respectively by ions of different sign (taken as 
stationary) are considered. Calculations are linited to 
lattices with cubic symnetry. It is asswned that the 
erystal is formed by two right sub-lattizes f and g, 
inserted into each other. Furthermore, it is assused 
that in the ground state the electron density distribution 
is very non-uniform: there are no electrons near & and 
two electrons at each f with an anti-parallel spin 
orientation in the lowest energy state, itlectron 
degeneracy in f with respect to the magnetic quantum 

Card 1/3 number is not considered, The excitation of the systen 
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is due to the lowering of the degree of non-uniformity 
in the charge distribution: part of the electrons fron 
the f (negative) sites move to & sites (vositive). 
Thus, in the pround state half of the sites are "doublets" 
and the other half "holes" (Ref.2). Rxeitations are due 
to the splitting of the "doublets" und the resulting 
formation of "singlets" which move through the crystal. 
It is shovm that: (1) the elementary axcitations 
formally correspond to the usual conduction electrons 
and holes of the one electron theory but the present 
quasi-particles are collective excitations of the whole 
system; (2) a finite activation energy is necessary for 
the appearance of the elenentary excitations ; (3) Wee 
ener: spectru: of the cysten is of the sone tyne; (4) 8 
quadratic dicpersion law is obeyed; (5) ter systems with 
the quadratic dispersion law the logaritna of the 
electrical conductivity depends linesrly on the inverse 
temperature; (6) such quantitative charecteristics as the 
effective mass, band widths etc, are, OF this model, 
functions of very conplicated integrals and have not 
been numerically calculated. The followin: persons 
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collaborated: 8, V, Vonsovakty, Ye, A, Turoayv and 
Yu. P. Irkhin, 
There are 7 references, all of which are Slevic, 
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GITERLAN, ueShe, TOLPIGO, Kee 

The Zene Structure ef the Energy Spectcun ef 2 Pe!.aren 

(Zennaya struktura energeticheskege spextra paLyarena, Russ ian) 
Zhurnal Eksperim. io Teers*s. riziki, 1957, Yel 32, Nr lu, pp 87h ~ e822 
(VeSeSoke) 


First ef all “She paper under review cemments an the state ef investi. 
gatiens with respect te tne abeve prediem and r2fers te seme relavant 
previeus published papers, Thie paper, accexrding te their athers, 
is the first attempt ef a quantitative cemputabien of the deepest 
zenes ef a pelarene 


The appreximate methed. - Because ef tha extremely cemplicated nature e- 
e genera: predlen, the authers investigate in the paper under rev .ev 

a welatively slew metien ef the pelaren, where it is pesaible te neglec* 
the transmissien ef <*8 energy te the crystal, Alse the radius ef the 
state ef the pelaren (=. a) is assumed te be sufficiently great +9 
ecder te enable a cons ikeration ef the results of the macrescepic thee.- 
ry by Pekar as zereth appreximatien, Even the investigatien ef a metien~ 
Le@s psiaron with amall radius ig an independent and relatively diffi- 
cult prebten. The wrestion under censideratien in this paper is reduced 


te the determination ef the explicit derendances J(£ ) and te the inte- 


uratiea ef the equatien (n*/on) Viw + JC) Ww BY e In this cen- 
texb, J ie! derates tha energy ef 7 -~) al with a metienless pe aren, 
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stands fer the ceerdinate ef the center of mass ef the pelaren, H 
denetes the effective mass ef the pelaren. This dependence is cennected 
with the discrete structure ef the crystal. The paper under review selves 
the Schr@dinger equatien fer the pelaren in zeroth appreximatien, A’se 
the selutien af first appreximatien is given, All self~escillatiens ef 
the binary crys*als have a certain dipele mement, but as far as the pe— 
laren with great radius are cencerned, the lengitudinal eptical branch 
yields the greatest centributien te the ceefiicients ef expansier in 
the Feurier e¢xpansien ef the inertia dipele mement, The paper under re~ 
view centains fernulae fer the mean petentiai energy ef the electren, 
fer the petential energy ef the defermed crystal and fer the enargy ef a 
eryetal with a pelaren. , 


Subsequent chapters ef this paper deal with the dependence ef the energy 
ef a crystal with a pelaren en the pesitien of the center ef mass ef the 
pelaren, and they alse censider the widths ef the pelaren zenes fer cen 
crete crystals, (2 charts), 
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Vinetskiy, V.L., Giterman, M-Sh. 56-32-26 /59 


On the Theory of Interaction between "Superfluous" Charges in 
Ionic Crystals. (K teorii vyzaimodeystviya "lishnikh" zaraydov 
v ionnykh kristallakh) 


Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 3, 
pp. 730-734 (USSR) 


The interaction between polarones is investigated theoretically. 

The polarones are the current carriers in an ion crystal and re- 
sponsible for the electric, photoelectric, and optical properties 

of these,crystals. It is sown that in crystals for which the con- : 
dition n JE< 0,05 is satisfied the formation of socalled "bipolarones 
is energetically more favorable, they have & limited distance R. 
Bipolarones are double polarones. These considerations admit 

to estimate the influence of the interaction of the polarones 

on the energy of each single one and thus to give the criteria 

which are necessary for the elimination of such an interaction. 

This is necessary in order to set up a "many electron theary". 

There are 3 figures, 1 table, and 6 Slavic references. 
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Allowance for Interaction of Current Carriers with the 
Ion Lattice in the Many-electron Theory of Ionic 
Crystals (K uchetu vzaimodeystviya nositeley toka 5 
ionnoy reshetkoy v mnogoe lektronnoy teorii ionnyxh 
kristallov) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1956, Vol 6, Nr 5, 


pp 930-932 (USSR) 


ABSTRACT: The author (Ref 1) discussed the following simple 


Cardl/4+ 


model of an ideal ionic crystal: in the ground state 
there are no electrons at type & sites, while at each 
type f site there are two electrons with their spins 

jn opposite directions. The author dealt in Ref (1) with 
the energy spectrum of weakly excited states of such a 
system, which were due to decrease of non-uniformity 

in charge distribution and appearance of fundamental 
excitations, corresponding to "conduction electrors"” in 
the one-electron model, The electron and lattice sub- 
systems were regarded as independent systems and their 
interaction was neglected, The present paper deals with 
the energy spectrum of weakly excited states of an ionic 
crystal (using the model described above) in the case of 
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a strong coupling between electrons and the ion lattice. 
Deformation and displacement of ions, due to the electric 
field of moving charges, is allowed for in the 
Hamiltonian of the system. The Hemiltonian of the system 
has initially a form given by Eq (1), where h is 
Planck's constant; the first term is the electron 

kinetic energy operator; the second tern represents the 
potential energy of electrons in the periodic field, due 
to nuclei and internal electrons of the iocs; the third 
term represents the interaction tetween electrons; the 
fourth term gives the interaction of the electrons with 
inertial polarisation of the crystal produced by the 
electrons themselves; the last term is the cperator which 
represents normal vibrations of the crystai ions, The 
fourth term of Eq (1) can be written in the form given 
py Eq (2) using the d@ielectric continuum approximations 
of Pekar (Ref 2). In Eqs (1) and (2) m is the 

electron mass, n is the square of the refractive index, 
x and w, are the wave vector and the phonon frequency 
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Allowance for Interaction of Current Carriers with the Ion 
Lattice in the Many-electron Theory of Ionic Crystals 
respectively, e(w,,) is the dielectric constant and 
Cu (1/07) - (l/s). In general, interaction between 
electrons may affect the interaction of each electron 
with the lattice vibrations. This correlational effect 
is assumed to be negligible in the present paper. The 
final form of the Hamiltonian obtained by the author is 
given by Eq C7) Physically, transformation of Eq (1) 
into Eq (7) represents separation of electron and phonon 
coordinates in Eq (7) by means of the adiabatic 
approximation. This transformation involves, however, 
a change in the effective current-carrier mass and the 
positions of centres of yibrations of the ions. In the 
adiabatic approximation the eigenvalues of the 
Hamiltonian of Eq (7) are also energy levels of the whole 
system and the wave function is a product of the wave 
functions of the electron and phonon sutsystems. The 
last term in Eq (7) represents free vibrations of the 
phonon field (the boson branch of the spectrum), and the 
a@rda3s/4+ remaining terms represent the energy of fundamental 
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excitations of the Fermi types By and Boe These terms 


depend not only on the quasi-momenta of fundamental 
excitations but also on the equilibrium positions of 

ions and they correspond to the electron and hole polarons 
in the one-electron theory of Pekar (Ref 2), All the 
conclusions about the properties of these fundamental 
excitations given by the author in Ref (1) are also true 
in the present treatment. Acknowledgments are made to 

S. V. Vonsovskiy for his advice. There are 6 Soviet 
references, 
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Pose-Excitations in Ion Crystals (Rosevakiye vozbuzhdeniya 


v ionnykh kristallakh) 


Zhurnal eksperinental'noy i teoreticheskoy fiziki, 1753, 
Vol 35, Nr 6, pp 1532-1537 (USSR) 


The interaction between excition and lattice »dscillations 

has already frequently been investigated. Exziton energy 

and the connection between exciton-phonon interaction and 

the internal state of the exciton was investigated for strong 


coupling by S. I. Pekar and I. M. Dykman (Ref 1) as well as 
by V. A. Moskalenko oe 2) who used the metnod developed 


by N. N. Bogolyubov (Ref 3); for the case of intermediate 
coupling it was investigated by I. P. Ipatova (Ref 4) by 
the method developed by Lee, Low and Pines (Li, Lou, Payns) 
(Ref 5) and for weak coupling by I. M. Dykman (Ref 6), o8 
well as by Moskalenko (Ref 7) and Haken (Khaken) (Ref 8). 
The authors of the present paper consider excitons to be 
elementary excitations in a multi-electron syster, which 
interact with the lattice. The [amiltonian of the systen 
consists of three parts: 
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H=H +H + H, - the first term corresponds to the 
el ph int : 


electrons, the second to the phonons, anid the third describes 
electron-phonon interaction. The enerry spectrum of a weakly 
excited atate of the system is investigated on the assumption 
that in every node there exists an electron which is either 

in the ground state (A = 0) or in an excited state (A = 1). 
The Bose (Boze) excitations of such a systen of electrons 
(excitons) interacting with polarization vibrations of a crys- 
tal are investigated by means of the second quantization 
representation. First, an expression ig derived for the 
Hamiltonian Hay of the multi-electron Bystem, then one for 


Eon? and finally one for the interaction Meee It is found 
7 


that in the case of weak coupling the interaction leads to a 
lecrease of exciton energy and to an increase of the effective 
exciton mass. This is in agreement with the results obtained 
by Dykman and Moskalenko (Refs 6, 7). In conc.usion, a 
quantitative estimate of these effects ig discussed in short. 
The authors thank S$. V. Vonsovskiy for discusning the results 
obtained. There are 17 references, 12 of which are Soviet. 
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Phenomenological investigation of polar crystals, Ukr.fiz.zhur. 
4k no.4:43-450 Jl-Ag 59. (MIRA 13:4) 


1. Institut fiziki metallov AN SSSR i Ural'skiy gosudarstvennyy 
universitet im. Gor'kogo. 
(Crystals) (Lattice theory) 
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TIEPLe : On the Theory of EXCiton Excitations (K teorii 
eksitonnykh vozbuzhdeniy) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2, 
pp 291-293 (USSR) 


ABSTRACT: The exciton energy spectrum was considered in Refs 1-3. 
In those papers atomic functions were used. In the 
present note one-particle functions of the molecular 
type are employed which means that it is possible to 
introduce explicitly into the exciton energy spectrum 
both the electron and hole effective masses and to 
coupare it with results obtained by other workers, As 
in Ref 1 it is assumed that at each lattice point there 
is on the average only one electron which can be either 
in the ground state (A = 0) or in an excited state 

(A = 1). The Hamiltonian for a system of electrons in 
a weakly excited state is taken from Ref 1 and is given 
in #q (1). The exciton energy is  iven by fq (14) and 
the activation energy and the effective nass of an 
exciton is given by Bq (15). These equations are 
identical with those obtained by Takeuti (Ref 5). In 
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the latter paper the exciton problem was considered in 


the configuration Space by the Heitler-Londor nethod 
using molecular type functions, 


There are 5 references, 3 of which are Soviet, 2 English, 
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